Sporamycin, an antitumor antibiotic, primarily inhibited DNA synthesis, while RNA and protein synthesis were not significantly affected in HeLa S3 cells. The antibiotic also caused strand scission of cellular DNA. However, the effects were not observed when the cells were incubated at 0°C before washing and subsequently incubated at 37°C. The Tin o' calf thymus DNA decreased when incubated with sporamycin in vitro. Sporamycin did not affect DNA synthesis in vitro catalyzed by partially purified DNA polymerase a, /3, and ' derived from EHRLICH ascites cells .
Cell line
HeLs cells were cultured in monolayers in EAGLE'S minimum essential medium (MEM) supplemented with 10% bovine serum and antibiotics (100 units/ml of penicillin and 100 /rg/ml of streptomycin) a 37°C in 95°o air-5, CO, atmosphere.
Sporamycin
was purified according to the procedure as previously reported'', and the antibiotic gave a single SCHLIEREN peak during sedimentation in a Spinco model E ultracentrifuge.
Determination of the synthesis of cellular macromolecules
HeLa S3 cells (3 x 10°) were plated into 30-mm Petri dishes, each inserted with 18-mm cover glass with 2n-1 of MEM and allowed to reach exponential growth.
Triplicate specimen were treated with 3H-thymidine (TdR, 0.5 /(Ci/ml), 3H-uridine (UR, 0.5 pCi/ml) or 3H-leucine (Leu, 1 /1Ci/ml) for 30 In nutes at 4 hours after the addition of sporamycin.
Then the cells were rinsed 3 times with ice-cold HANKS' solution and 2 times with ice-cold 5 trichloroacetic acid.
The radioactiviy of acid-insoluble fraction was determined by the Aloka gas-flow counter. Briefly, EHRLICH ascites cells were extracted with a buffer containing 0.5 mm KCI, 50 mm Tris-HCI, pH 7.8, 1 mm dithiothreitol and 1 mm EDTA. DNA polymerases were fractionated with 25-65% saturated ammonium sulfate. DNA polymerase a was purified by column chromatography over DEAE-cellulose, P-cellulose, and hydroxyapatite. DNA polymerase /3 and y were applied to column chromatography over DEAE-cellulose and P-cellulose. Terminal deoxynucleotidyl transferase from calf thymus was obtained from Boeringer Mannheim, Yamanouchi K.K.
Assay of DNA synthesis DNA polymerase a:
The reaction mixture (total volume, 25 /c1) contained 50 mm Tris-HCI (pH 7.9), 6 mm (CH3COO)2Mg, 1 mm dithiothreitol, 0.1 mm each of deoxynucleoside triphosphates (dTTP carried a tritium label of 2 Ci/mmol), 16 % glycerol, 400 pg/ml bovine serum albumin, 2 /cg/ml calf thymus-activated DNA, and DNA polymerise (0.1 -1 /pg protein). DNA polymerase /3 or y: The reaction mixture (total volume, 25 /d) contained 50 mm TrisHCl (pH 7.9), 0.5 mm MnCl2, 1 mm dithiothreitol, 0.1 mm 3H-dTTP (2 Ci/mmol), 16 % glycerol, 400 ,ug/ml bovine serum albumin, 80 mm KCI, 2 /rg poly(rA), 0.4 ,ug oligo (dT 12-18), and DNA polymerase (1 -5 ug protein).
Terminal deoxynucleotidyl transferase:
The reaction mixture (total volume, 25 ul) contained 50 mm Tris-HCI (pH 7.5), 0.5 mm MnCl2, 80 mm KCI, I mm dithiothreitol, 400 /,tg/ml bovine serum albumin, 0.1 mm 3H-dTTP (2 Ci/mmol), 2 ,ug calf thymus-activated DNA, and the enzyme. After incubation of this reaction mixture at 37°C for 30 minutes, the acid-insoluble radioactivity was determined.
Determination of strand scission of cellular DNA HeLa cells were incubated with "C-TdR (0.2 ,uCi/ml) or 3H-TdR (1 pCi/ml) for 16 hours. HeLa cells labeled with 3H-TdR were treated with sporamycin at 37°C for 4 hours. At the end of incubation period, equal number of non-treated HeLa cells prelabeled with "C-TdR and sporamycintreated HeLa cells were mixed. The cells were placed on the top of 5-20% sucrose gradient consisting of 0.7 M NaCI, 0.001 M EDTA and 0.3 M NaOH overlayerd with the lysis solution (2% SDS). The preparation was sedimented in an RPS 40 rotor at 20,000 rpm for 30 minutes in a Hitachi ultracentrifuge.
Thermal profile of DNA Calf thymus DNA was dissolved in 1/100 SSC (SSC: 0.15 M NaCI, 0.015 M sodium citrate, pH 7.0) and incubated with sporamycin at 37°C for 30 minutes.
After the incubation the temperatur( of the reaction mixture was raised at the rate of 2°C/minute with a linear temperature programmer The thermal denaturation profile of DNA was automatically recorded, using Hitachi Model 122 spectrophotometer.
Results

Effect of Sporamycin on the Synthesis of Cellular Macromolecules
HeLa cells were incubated with 3H-TdR, 3H-UR or 3H-Leu for 30 minutes after the cells were preincubated for 4 hours in the presence of sporamycin, and the incorporation ratio was compared with that of non-treated cells. As shown in Fig. 1 , the incorporation of 3H-TdR into DNA was strongly inhibited at a concentration of 0.3 /cg/ml of the antibiotic in spite of very slight inhibition of the incorporation of 3H-UR into RNA and 3H-Leu into protein. When HeLa cells were incubated with various concentrations of sporamycin, the incorporation of 3H-TdR into DNA was markedly inhibited at concentrations of more than 0.1 ug/ml for 60 minutes. antibiotic at 37°C for 4 hours was similar to the non-treated one, but the change of sedimentation pattern of DNA was remarkable when treated with I or 10 fig/ml of sporamycin, and seemed to be dose dependent (Fig. 2) . These data suggested that single-strand scission occurred in DNA strand of HeLa cells incubated with sporamycin. When HeLa cells were treated with the antibiotic at 0°C for 30 minutes, the change of sedimentation pattern was not observed (Fig. 3) .
Effect of Sporamycin on Tin of the Calf Thymus DNA
The Tin of calf thymus DNA in 1/100 SSC was 67°C. When DNA was incubated with 10 or 100 pg/ml of sporamycin at 37°C for 30 minutes, the Tin decreased to 64°C or 60.5°C, respectively .
However sporamycin did not affect hyperchromicity (Fig. 4) . 
